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PURPOSE: To be able to obtain stable flame and at the same time to reduce 
NO<SB>x</SB> by forming a high temperature range that is over the ignition 
temperature of a premixture gas in the inside of a premixture gas that is 
jetted out of a nozzle and circulating the combustion gas round the outside of 
the premixture gas that is jetted from the nozzle. 

CONSTITUTION: In a first circulating flow region 51 a high temperature 
combustion gas 4 at nearly 2,000°C that is formed by the combustion of a 
premixture gas 50 flows. Accordingly the premixture flame that is formed in a 
secondary combustion chamber 20 gets an ignition source of the high temperature 
combustion gas 4 and is stabilized. On the other hand, in a second circulation 
flow region 52 that is formed on the side of the outer circumference of a 
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circular resistor 40 the combustion gas 4 and a premixture gas 5 flow, and the 
combustion gas 4 and the premixture gas 5 are mixed there to form a combustion 
mixture gas 6. This combustion mixture gas 6 burns due to the propagation of 
the flame from the combustion region 53 where the gas burns relatively 
violently, and outside the relatively violent combustion region 53 a slow 
combustion region 54 is formed. In the slow combustion region 54 the combus 
tion mixture gas 6 with a low oxygen partial pressure burns so that the 
combustion tempera hire is low and the volume of the NO<SB>x</SB> formed in 
this region is extremely small. 
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(54) COMBUSTOR. COMBUSTOR FOR TURBINE. BURNER AND METHOD OF COMBUSTION 

(57)Abstract 

PURPOSE: To be able to obtain stable flame and at the same time to 
reduce NOx by forming a high temperature range that is over the 
ignition temperature of a pre mixture gas in the inside of a pre mixture 
gas that is jetted out of a nozzle and circulating the combustion gas 
round the outside~6f the premixture gas that is jetted from the nozzle. 
CONSTITUTION: In a first circulating flow region 51 a high temperature 
combustion gas 4 at nearly 2,000° C that is formed by the combustion 
of a premixture gas 50 flows. Accordingly the premixture~flame that is 
formed in a secondary combustion chamber 20 gets an ignition source 
of the high temperature combustion gas 4 and is stabilized. On the 
other hand, in a second circulation flow region 52 that is formed on the 
side of the outer circumference of a circular resistor 40 the 
combustion gas 4 and a premixture gas 5 flow, and the combustion gas 
4 and the premixture gas 5 are mixed there to form a combustion 
mixture gas 6. This combustion mixture gas 6 burns due to the 
propagation of the flame from the combustion region 53 where the gas 
burns relatively violently, and outside the relatively violent combustion 
region 53 a slow combustion region 54 is formed. In the slow 
combustion region 54 the combus tion mixture gas 6 with a low oxygen 
partial pressure burns so that the combustion tempera ture is low and 
the volume of the NOx formed in this region is extremely small. 
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(0 « J: y ^ t ^ k . j8l^ffll»«l«5 1 

2*&f»ffiSA,*A*-fc::/303 

ff£ <3«ttfcfc 4 #&&&T 5 Sft. 

^X3r-tf^303CDV6^tt. £31 

A*-ev303#e,8l^*ft*ftttftflC4tf. 
0!*&@terf>f *aft&ftJO0ftjn J: 

li. Rtttt B it #vT n * ^ t tfft'ft • wCD 

aft4fc*«#**T. «j»a»4^»NOxi 

*y&<*<&t»Aa. *$&fticfll£«jiftffi 

10 0'*ttJHT&*4. KOi0»ftttfj|^t< 
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a a * a # a < x * mam mm ft a* a -r * c a # 

(a;x^ 2 3 , 23. tttt 
a 2 9 ft a fe # • iistt*4 0i{4ioAiiti» 
-c*a*£t*, **Ktt!»« 2 9 ft a ttr «tt<a* 

83^^^lfiyX^ 2 3, 23. - ft J&fi&*T ft <& 

2 fc«*|ffl2&l KtrdfcafcK. 

ft IB Cfcfc tt««29ftfiltta 

i" * * J: . 

* fc: . *3*af«<0XfA*-fcf 00 

<o * fe:* £ o ^ r # 5 b t» «k a 6 m ft ffl wr 
-r^^c ««SiOOk:U8»20HjJlA 




»Bi i F3-175211(ll) 

L.Kaifel^iSt?, 1 ft*8# 2 & ft it. 
crn V X 2 & ** 3 * ft iff ft! 5 tf, 2*« 

ttS20»:»^Tfi^jfc« ft JBfift 

±fc U2M»i3 ft * ftl S it 6 £ £ K Js U ft 

. NOi«^« ft « * 48B 

3<Oi«^^^jC:*itT. l*3Sa*ft« 
2 9;$^lHi^i. 

IS HC 4 0 a* » 6 * T M ft ft i»B » * ^ T 
tt. 2^«tti20tifV>Tjfifctaflg^^jli 
U«ttS30^«v>T««t4« 

tt*£"c<B««*sj;tftttt * * ® g ft jt * k 
2^««3*©tt^-^««srtic5f«$n*. 

*^»W<0«^»^tt,:^S^^|ftftm«l-t?*!^ 

*b-r*«*ft*fr*fc*». i *««2*t 2*.« 



a^ttiaaaaft »»»cfT-j i fc #x * ft. 
i*#gtt*Sfflft**<-r*wfcrf-c*ft. 

l*a**2*>«l&ftffiI:L-C*A^tf, 
l*a**2ft*l$l*a&320fc:«AU, &tt 

*i*ft#fifcu-t*?< :kCJ:y. * a *i « <0 # # 

< ff ^ C t tfT* ft. 
a^ <0««»lcM UT ttCEft tr-a fc«)-C, 

*OV^T. SB7H^^JI13Slc«-5ft»fla-r 

* . 

z<&fcS£Ktt. 5l|0tt«llllllJl^t 
ft • 

;i/4 i.UD»6llfc*'l-<.ft*H*4l 2 
t % ; X;M 1 1 ffiaoaBtcfiJivt^ft^W 
o*h/<-*"413, 4X3, »~ t fl A. T >« ft 
<0 T ft . # - it^Bjr.M-t4ia*6 

astttiatf »at* . x*4 1 i 



ft. 

/< -< n y h '< — ■t-413-C./t-faar h 7 1/ r A 
414ft|^l,, C*vft**»fcLT ? ?m&& 
& S X)U4 1 l*6*HJt4fa^fi»401 ft 
« « £ * ft . fS^^H4 0 2li. V X JU 4 11 

(oasa^^Rittu^^ana. ^ a ^ * £ 
4O20^«ttt. a&a*40 4fc:J;ft#£« 
«fl«4 0 3 #Jf*tf* ivft . 

3 * X M ^U<0T,.fiB^^«40,2tt»«jt 
4O20j!?Hl^^^ihtv>4«tttW4O4«) 

40 1#a«X*4p4.fe|*tfe«ltlttt 
ft d £ tt tt k A/ if «| < , NO x ft A * U «»tf * 

®2«ttaffl««ii8 4 2 0tt, *a^k:«fta 
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X*4Xlfc. s«;XJU4-l lfiP^^lilK 
*e<*ft«M*4l2fc. ^X;u4llitiD55 

CD T & * . 

4 oiw x)i/4 i l ^eBUfcfa- 
ft ft £ 4 1 2 *WX/l/4 1 1 itiafrfcAffifc** 

rt*««**«422lCtt- IB <D IK # * 
4 0 4 » A 1/ , rt»«a»«*422(OJ3lffiK 
JfcttSrfc«fc«ttfc* 4 24 

jfc*ftft«*«««*4 2 4 #5t£ 

^Itt^^4 0 4 llv>tv^^. 16 © J X ;i/ a» 

»3OttSEmiia^»430tt, »9 glCif J: 
3 f iB^^Ul^i«>X/i/4l it, £*>yx 
*2:Flft0ftftS43i fc.>«4*0#tt# 
42iHiit^a. 

c ®*Bti ftttfi 4 3 0 £ J: 6 jBfcTftt . f&2 
0!)lftaffl«5«fe»42Otig«^, Btt»4 2 1 *> 

* Jfl K * U . fI^A« 4 3 2fe$^ft$*5C 
fc # <e £ ft * . *ft4320ft«ftca«ft(t 
4O4^5^0JfiS«K^«tJii:tft?* 

»4(D«a»*«e44ott, »iiatmt 

* } IC. Ill«f8^^*lSl«>'^44a i 

^ta»2©fl^^«l&rii>'X;i/4 4 2 k, % 

l(Ofig^^«J5)&>'X;M41ififflcESilT 
»ft¥Ctt0>tttt£4 2 11:. »20>^iB£*lfc 



0R¥3-1752U(tt) 

Ms«*A«ft«««« 4 2 4 . 

#SJ;tfB<b*<4)riftSnftfltf##<- 

tt«ttjfc«*fc«* 4 2 4 (OWBIctt, 
fli««(* 4 2 3 M*»«*40 4 ^^ 
4iU6*atfcT«««* 4011: * l ** lj 

4 24 *fc#»ic*ifr-9-tnfc»l'* < ft * £ K 
ckU, M^b.. 4 2StMtft. 

O * »J 5 s; * ^ » * 0fcV>£tt'ClB*iA<i£ff1'* 

k # V t ft . 

r <a*fiEffl*8fc«M 20-CI4. NOxfl 

am***. m*H*^**n^* 

J||jiyX*4 4 2lUP*6*iK**<**** 
«443kt»it^S. 

ft*iS£a*401tt, «tt*4 2 1 
0. 1 a*®*** 4 4 4 

f jg^$l» 4 0 5tt. ®1<0*££*S*4 44 * 

**0i:bT!^<o*8£*£ 445 *** , ft t *- 

91 2 4 4 5 **, »2«*»***». 

^;X;i/4 4 2 0lflPt»i«)fiB^^«^^^ 
X;M4lk«*B*^ $ l fl) * ai £ * * 
4 4 4 Gmtf*****?*****'** 

caSEfflaas 4 4 0 ^******* * l 

*«*4 0 1 ««a#4 0 4 i:^tiift 
ifi V * ft ^ . 

j|lO0k^tNOximS««tfl«4l9 r 
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429, 4 3 9fl)^, tttft419l*3glC0«k2£ 
fflttAfi410lCJ:i%O(. AS 4 2 9ttfi2 
OttBlfl««84 2 0 tJ:i*Ot, ffl « 4 3 9 
t*J53C0#E/!J*8#ffi43OK***»tOfcaUT 

429, 448, 4 4 9 0^. ft * 4 2 9 1*® 
44 9tt»4(0«SEII«i»B4 4 0T2o<0yX 

t 8 kifit NO x «4I^'>^ ft T "C <0 CO 
ft , |ffi«i44.8ttM«)««fi4 4 0 tftt, 

C*i6«HJ: »J . ***HC« £ IB 2 <D*fcffl*8 
i«3 4 2 0 (1^^. fc<Bft«©ftffl^S«*U, 

n o* # m * ft i / awT^iKWiitiik^t 




1*63^3-175211(13) 



^iPK-y-f 5/tttffltJ;OOxtt, * ft £ & 

& m «* m k j: y«iit**iT4fiiitiNOir 
&&tt#tt**s<. *ft&«*®< 

K&^fc£&St£c&ifcT?fc*£:aJfcftltt>£. JP 

* S * ft tt 0 £S n & it * 31 3 V * ;i/ * if K «* y # 

<• jRJtfifttfflfi^^ X JV ® & g£ & £ If & &k 8Z 
<D^^*;i/##£r*««<&**aicJ:y;fcie* 



H * U - *ftifl*C«*»2©*Hffi«***«^ 
LfctfoT. * 55 0B K & S ft ft . £5&Jt 

Sv>&ftTT?<B*a**<B*«ST?t>. NOxft«»* 

acfctf-c*. ft fifc* < + 

a i t tfv * * • 

* . jE2««|Iffl«jftfi4 2 0i:£ot. US 
#ft**:/*L. *iil-r * ^S£fcfc<&fi«*fc 

2 4 0 1C1?, ■ *ft#ic£*Jfc*i.o<~.i.i-c. *K 

£2 *fcfi© NOi0«liiiKtt. ^60 pp. (0 
%0,»3tfi) AT***'*. 



#fifcyX/l/451, 4.5 1, -fc, C «D X ^ K 
»o TSW 6 «iT>i-«¥«*0«it#4 6 2 t , 
^a^iAcftJB^/X^4 5 iaa*6&«k:** 
<^iltt£4 5 3 k (flitrp«. 
4f«8ii «»« 4 5 o at, *n-e*v<o*s£;* 

ftJ&jfcyX/l/451, 45 1, -t^je**T. 
ffft# 4 5 2 |fltffc*»0t*4#. :»J;H 
* jft * a c: k T . S. X * 4 5 1 , 4 5 1, • * 6 
*dS-r**S£ft#40 lH»««M«-464 
0> « « & 4 04 iE^JtfiC fctfT*, 
N O x ft iS)Kt« ZfctftM. 

«fc * - € >jb«««<b js 2 e>&mmiz 

o^tj|14HK:«^*KWt4. 

«^^^«3lt4 lfe&&£30 a , 
ftftJ&J«-f*2*«iB320ai:ft*l*-. JB 1 <*> 

*. co -e * a # * 2^««g20a * m 

£*ftmj&vXn>23<Bffia*&j&«*c*tfa<f 
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javX/i/23<otfsa*62fci«a320a #&m 
pidic^it, tti.ste ic u * * ^ a£ * nr 

40<JDT««K1. aafc#4ic,**8l<0»*i» 
^■afcwt!, 15 ft ft 4 0 <o ttfl AS fcJB/fc £ ft 5 # 

20*«i*«i**52aal/£jfiMJ, J X /U 2 3 * 
*ffi*-**ffi£aft5fc8 2 0»*»«i*52a 
^«i««aW4 bfctf^T. 

AHc5#I«f UUt»^<. «j»-fa£fc£* 
aco-e, no x i «k y ftjjlti w k i 6. 




15I5?!¥3-175211(14) 
ttc. ^s£*#/&jfc/x;u 230ajp*6& 

«K/£tfi«D&/i;tf 2 ft JBS *fc ffl 

^c^JBiift/X^(oa5a^^i«^^/>^«u:/2;^4 

jBj&yX/U462*. 

Htf 46U. jJR» 4 6 3 HiiTVN4«fl| 

4 6 2<0PaDxi:f ia^^ft^fill^JI/ 0 ift □ 

CD./Dt) .--*ft < * ft IC^itT. NOxft 
£ ft It * * < * A . 

cfttt, D.tf * S £ * £ 0 # 



ai70fc«*tf3Bl80K&^S. 

«<0*a£A£J&fi*>'X*122 f 122, -t. 
«R<0*«£*##J*>'X;i/122, 122, »• 

123^ «»o^S^j«(^M/X;n22, 

122. "ftCffi?-Ctttt**V?»ftttttftl24 

*B£a,ftttfctfi23<&Tiftu:tt, «f!2i 

*tf A*vftiH>X* 1 2 5, 1 2 5 t, ffl 
2 ft 1 fcl&yAtifiS&'X/Ul 2 6 k if 8 * 

* r n ft . 

g tt ft 1 2 4 I* . ¥ffittftl*^-Cfiy. « a <© 
S^A«?&fiJl>'X;i/ 1 22, 122fflSra&tt« 
SftHBi 1 2 7, 1 2 7, <& ± K * £ ft ft # 
128, 128. ftrtUT. att6*vTH&. 
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©aaatfattftnT^fc^o** 

* d Wf A3 V ^JB fc 4 <&55t*& < . **>T 

^ftjc^tt, «st*#fc4s- «rtco«»«-ea 




«Ba 2 F3-l752ll(16) 

a£*£fc#Jfc-*"*2o<&«**3t. 1 & « & & 
l*«i»S131** 1 1 3 2 

k * y « ifc * n r s y , * <a J: « £ t* . s* t* ^ 

133, 133. ^awent^a. * a ^ * & 

134. i: . «J»«2Sfe«lftrt«l32rtca 
A«*5fc»»U«a«»al35 r 135. 

a. *aa*<* 5 <t> ic ^ u »£-r * 



o*. mini, aa^a^******' 

Xil/1 3 3, 1 3 3 . .«Btttffl4tt«i8137, 

2*a«*i4iit, 2*«ttfflrt«i4" 
jmica»t6ivt^». 2»«*fflrt«u2« 

£*ftjf*jAyX/t/ 143, 143. tfSiHftt 
V* * . yXfl/143, 1 4 3 , »-0Jl»flK»*. 
ftjAffl$^U^iPl43 f 143. -rtiC* 

Aitti 2»ifttt<ftai 4 5 , 145. »• , 
2»««3HlEtS2*«ft^^ 146 ' 

14 6. -ttf. awentv^. 

l*«H»rt«132«J:tf2«C««fflrt« 
142AIAU. Afil32, 1 4 2 3 # * & 

aaniaaitt. 3 o i o a* 

^«^^yX^/133JS«klf2 



>X>l/143<Ba£g*139. 149KL«v>T« 
1*2. 3fcS^-r«. £«*i»**ftfc*M 
a#5tt. 1 1 8 1 ^ 2 ***** 

i4i^fc«a-r*. «ifcfl!2ai<&-SJ**- * 

« 1 3 2 , 143fl»»lklt»»S*D i 
138. 14S.»6IMI131. 1 4 1 I* IC « 
At*. 

ffi^ft^Stt. Stt«ei36<0^ffl^<fcy^»l 
£ *v a . «K(^136«T«fflK:ttJ81«>«f^^ 
R«l81#»*2n. *1(D«S*«*<151 

T-a^****) 

afflicj*. ««a*4fcj;*ja2*>«iaiftfai* 

152«(|)A^^ *a£***»** *a^& 
fc5fc««ft*4fc#a^u-CJ&ifta***fcS 

a - * k * 6 <o -c , NOx^<ft* 

«l^iSiaU-C, 2*«j»ai4 1 0*^2**** 
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* . 2**a***»lft-'X;i/l4 3*6*l&* 
nif|g^^«:Sli. 1 ft*5&£ 1 3 1 VB&Z 
ftfc£&fc#4KJ;Utf*2ft-C. ?®&'X&tf 

ov^t®2 l ® is «* & 2 20K&-**Sftf9§1-6. 

*£»«0rf**-t':/j8j!«jB,Si6O{i* 
ig 2-3(D«S«l3. 1 «5 2 

131k2>*«tl.4Utiit»«. * ft 

aSPfc»tt«ei61. 1 6 3 4 ffl t» O t , * 

* > jfl fl ft * 1 SOfcaJfrttafttfttHCC**. 
ft £ . UI««IS«i^l6lU. f©T«l«l 
IC /< -f Oy h7 U - U ktef&t Z * 4 U y h M - 

* i 6 2^ffliunr^s. 

BHfifS^^«lfiyX;H 3 3 * to ii 6 
tpiiz. fct**£ l 7 2 frj&jfcT 2itl»^^0j£ 
/X*17Ht»fc*flt*U, * <0 fit <B 8 * 

«;XiP17-l»6|f|2ft«JBU 1 * & ft £ 
13lrt*ctffft*$172frJ8#$iira. fit I* * 

«i72#»*iH4i:. ift^ig^jK&Bfift/ 

XA/133Kl**»2fett*l/. l**Jg£* 
£ & Jfclfi £ it * . l«ltttl3'lT0ftff#lR 
^(0A«lC<fc4 t. 2fc?ig£*£0tfy'X/i/ 
1 4 3 K 2 3 * U , 2 ? 8 £ * & fr 

ccoh«. 2*^a^^c^tt. i**S£*j*-c 
&£**«ftft«^K* 
c & k »* , i»^3a^^«i:2ikffi^^« 

is a * s . 



^ ?| IK! ¥3- 175211 (16) 

1 6 2 © * ic m& * m$ t , ift«tftj8fgttfc 

«a**»J«>X*133«*&l*«»2®ft 

*4 □ 9 h '< - + 
l 6 2^<&&r4{ft#&0jfc**. z.0) tcftto 
t * i t K * U , «Sft$160<&SI&*:S8Ki7 

y X*/ 133a, 143-£fciEtt(t 161, 
o^T8230KS^£ttifl-r*. 



it a tc*>0f&mM&& l tt. fifctt^&JBfifcyx;!/ 
171©flH*fcttl&aftA«. £CD«5ft/82£U 

£1-*fc4>, ttK*#172*fc#dS**va 
O^T«24 0«J:l/»25iaiclt^«'tt^-r-5. 

*^i«iroi8«ii§i80tt, u««^i8i 
A««ifi;X;H 8 3, 183, • t . <a * 

H**ftl*yXiH 8 3 , 183, "©majfi 

9t:iE«^tP4jfi5t* l 84 t. 1 & ft £ 
i8ia±gtt0ifiAlC'Wns' hn-At« 
fiHt^Wny h'<-*185fc*fii*. 2 8 

« j» <D 1 HjgUO*;Xjl/183 ( 
18 3, •« tt . ffl5l!l|A»tt«fil 8 6, 186, 

« Ik « 1. 8 4 tt . «r3Qtfv£J&*#L.£#0 
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1 & sa;x;i/i 8 3, 183, ... n 

l*«»*181tt, UjR^M^|ld2C 

ft . 

S A «? H tt . U««Sl8lrtlC/WDyh 

v<-ti85i:j;»j;Wo? h7t/~AOfiti 
-tt ft . *ici9;l»ii(Jfii8irticf la^^clfti^ 

2 0 ft K *S£*fc * JBfifc * * « ( . LfcjWoT, 
/<-fnyh/i-tl85lcJ:»J«ttS180tfi 
A $ * ft <o -c . S « ic A lf}r**<-c*ft. 

* fc . * * ft «* T tt . ^rnQumtui, 

20lCt», ^ B ^ jfc ,« j» * ./ X 1 8 3 2 3 0 

fc*a^*j**»ftcfc*T»tft. * t>\z. 

*<B«*3l81 f 20^, ^B^^fcJgjfcyX 
;n 8 3 , 230aja*6A»K/£#ftj:-3icj& 




tfC3¥3-l752ll(17) 



4 k: 1 8 7, 6 2 M fifc 5 *v , 

NOx4>8£&ttS9-rft££tf-?&ft. 

6*ftj0iA<'X;i'i9i. i9i, ~ * »? as k 

««ltt»19'2, 192, S^iB^** 
191, • IC # # £ * T . fo 
W#fcatfft£i:*<#*Li>. * *? , HBicSt 

©fja^*jJn&fiRvxji/tffintv>««^. ^ 
hair. Bt*<oisft<** i oMWfc**)*^ 
utfetf. att0tt»<o^s^^c«JBift ^ x^ 

fcttTftttttfctt, z*vlcl»£*nft ! fe<D'Ctt* 
< . | 2 7 0twtJ:n, ttlR^^jS 

^*ft#fifc/X;i/i83, 1 S 3 MSfl ttt 



^ftHfftflttUfiise, 186, 

«O«Ett«e201, 201, - UltUHb 
T * * v> . * . ^Btc^f iRtt« 2 0 0tt. ft 
7 0£fttta£JB*|Tft ft . 

o^r»2 80cl*^#ttg§-rft. 

fcttfc. «K<D 1 fc^B^****^ X* 2 1 2 . 

212, -#«^tK«*VT>^ l*?fi*^C* 
®i*yXn/Wt. * <D#fl tjBoT. ttg02* 

?a£*ft#j&yx*23 .2 3. • * a t* ic e 

H ft ti © T ft ft . 

UfS^*«»*;X^2 1 2 * J; 2 * * 

s^Aaj&fi*^ x/v 2 3 0 as a sis t tt, 

213, 4 o ^art6 iv r ft . 



ft c i: #-e£ ft. *3Sftttto»£. 
H - © * £ £ 2 l iH»lclftf iS^AftM^f 

B£*« t ft cot. ft 4 aftftffiftga 

4 4 0 «ii c. *jft«S£*<B&ft£fcK<kft 

ift^s^jfcaj&ifc^x;!^ i 2 t 2 k * a * 

*j&ayX;b23ka£BNttk: + ***/tt*i* 

«S«e 2 2 0 . l*«tt&221 
Ttttt*** 2*««S 2 2 2 tfi^*ftiJS 

X JK 2 2 3 . 223. -|2 1k««ffl«fl2^ 

ffi k a B u *» co r ft ft . 

a«0*B***Jf**>'X;i/ 223. 223. 
tt . 2ft«jj|)8rtlH24<!)*^»t(l!|d^T. 

* a £ ft (* # * a«tvft*dfii»t6nr^ft. - 

n6«»<0ffii**)B*>'X^ 2 2 3 , 2 2 3, 
• <D Jti P Sfi « »C tt . fiS(» 2 2 4 , 224, ■•• * 
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224KtfLTrtffi24(B*^affln:««ftfc4 

* 3» - \Z >ffl*!*fcB 1 0 0 , 110, -It, ® 
3O0^tJ:H, #X*-e*:/303*#K. 

:»3J/i*!/-^3 W^f Ali. £ & JEE «& 
fl30U/fXj»-^>ffl«J«SiOO, 110, 
■ U^i'-^> 3 0 3 ^S« 3 0 4 k A* 6 « 

idsns^^3»-fcr^««si«3ioi:. *<< y 

100, 110, -.i:jiO*>f7313i:iCi8 

ftTv*Stt£tf#vi * 
©-c, JaEkL^^fcck^t. a & @ to -r ? 3 i 2 

& 93 L . * a w « , *fA*-*VfliK8*a*» 

36^-r*t»©t?&n«:, # *. a: , * -r 3 . a » 
r» 3 i aca-**^**. 

« & 2 ft T ^ * . ^18 8 1 ©Ta«ifflli. ft # * 




» 81*3-175211(18) 

**2&{Ktt1-S«l A « «32ffll3 1 5 k, & 0 & 
^0312t^-^J&aU3Ui:HA.t 

« # 2 I* * j»8<K|&afl3i5a*6;tf**-fcT 
V 8 « » 1 0 0 , 110, -tM^O 
3 1 3 t U«J&* 

rfx*-tr:/ra&&sioo, iio, ••• k « 

#5ftfclK82rt, « B 1 0 0 , 110, - rt 
T 8 « L ft . £#K*ua£Lfc&&5i<*4rf 
^f^ii - ey 3 o 3 kiiS^/vi. ^ it, *8J&& 

303 *&<D«fc&(*4tt. £ » 
£ <0 3* ft K . E£Kl±$r-;Kttl3J«3 14<B88 

yicjg^n. * j« k i* £ ef ffl k ffi ^ * * * • 

3 1 3 "Cfli L fc««#«"^ ft *v * ■ 



aU5A5i«>'X^83^!il^nt^5, 
8 5 It . # ffi fit ifi |C4oTfi»J. *i:*SI*9fc 

?m&>X£&9*miSL&it&t» jfc K 8 /< fc # x 

lc«»ft<^£<ka£l<B«a»ft«90tfJB# 
*aa*£ 8 9 c&flffl K^jfcStf* 
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